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L Title of the Invention 

Assay method for identifying pharmaceutical candidate 

L Detailed Explanation of the Invention 

E a C k « r o 11 n d of the invention 

Senile plaques containing A /3 are one of the pathological features of Alzheimer 
s disease. 

The reduction of A j3 is considered a primary therapeutic target. 
Amyloid clearance by a n t i - A jS antibodies has been reported after immunization. 
Recent data have shown that the antibodies may act as a peripheral sink for A jS 
thus altering the periphery/brain dynamics. 

The fact that senile plagues disappear means that aggregation process of A/3 is 
reversible. 

As yet, however* there has been no evidence that soluble A/3 is eluted from aggr 
e g a t e d A jS . 

Here we develop in vitro A/3 sink- like elution assay analyzing supernatant repla 
ced following centrifuge of A /3 fibrils and show that soluble A /3 was eluted fro 
m aggregated A/3 Moreover, ultrasound facilitates A/3 elution. 

A compound that enhance A/3 elution in this in vitro A/3 sink-like elution assa 
y or ultrasound may a possible therapeutic option for Alzheimer's disease. 

Alzheimer' s disease (AD) is a neurodegenerative disease characterized by the pr 
e s e n c e of senile plagues in the brain. 

A /3 , a 4 0 - 4 2 amino acid peptide, is the primary component of senile plagues. 
Familial forms of the disease have been linked to mutations in the amyloid precu 
rsor protein (APP) and the presenilin genes. 

Disease-linked mutations in these genes result in increased production of A/342. 

which is the predominant form found in the senile plagues. 
Recently, immunization of mutant APP transgenemice with A /3 was shown to effecti 
vely at prevent plague d e p o s i t i o n (S c h e n k. Barbour et al. 1999). 
Moreover, both plagues and neuritic lesions are reversible after administration 
of a single dose of A/3 antibody (Lombards Stern et al. 2003). 
In addition to A/3 antibody, peripheral treatment with an agent that has high af 
finity for A jS (gelsolin or GM1) reduced the level of A jS in the brain (Matsuoka 
. Sai to et al. 2 0 0 3 ) . 

It is proposed that generation of peripheral sink mechanism via administration o 
f antibodies may be useful for treating a number of disorders characterized by a 
bnormal protein accumulation in the extracellular space (DeMattos. Bales et al. 
2001) . 

In vitro. A/3 aggregation process has been well studied. 

However, the reverse phenomenon. A/3 elution from aggregated A/3 has not yet bee 
n studied. 

To study A/3 elution from aggregated A/3 in this study we developed a novel in v 
itro A/3 sink- like elution assay. 

Here we show that soluble A/3 was eluted from aggregated A/3. 
Moreover, ultrasound facilitates A /3 elution. 

A compound that enhance A/3 elution in this in vitro A/3 sink-like elution assa 
y and/ or ultrasound may a possible therapeutic option for Alzheimer' s disease 



W 0 9 4 / 1 0 5 6 9 disclosed a method for diagnosing or monitoring a P — amy 1 o i d peptide ( 
P A P ) - r e 1 a t e d condition in a patient* said method comprising: measuring the a m o u n 
t of soluble p A P or p A P fragments in a patient sample; comparing the measured am 
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(1) METHODS 






















1) Chemicals and Solvents 
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bed e s p e c i a 1 1 


y. 
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y s t em (Mi 1 1 i p 


o r e 


Corp* 



Bedford* MA). 
Peptides 

A/9 (1-40) and A /9 (1-42) were obtained from Peptide Institute (Osaka* Japan). 
A/9 solution was freshly prepared every each experiment as described (Hartley* 
Walsh et al. 1999). 

0.55 m g A/3 (1 — 40) peptide was dissolved in 130 ja 1 1 mM N a 0 H containing 0.01 % p 
h e n o 1 red. 

10 mM NaOH was added to adjust pH to 7.5. 
PBS/ddH20 was added to obtain 5 0 0 m M A jS solution. 

For removing remaining unsolved A/9, we performed centrifugation (15*000 X g* 3 
m in) before supernatant was a 1 i q u o t e d . 

2 ) Sample Preparation 

20 jm \ of 500 mMA/9 solution was aliquoted to 1.5 ml eppendorf tube. 

Samples were incubated at 37 °C for various periods until fibrillogenesis was co 

m p 1 e t e d . 

Following centrifugation (15*000 X g* 10 mi n ) at 22 °C * the supernatant was rem 
o v e d. 

The resulting pellet (i.e. A/9 fibril) was washed with PBS three times. 



2 0 /ul \ of fresh PBS was added onto the pellet slowly and carefully. 
The Samples were incubated at 37 °C for 1 day. 

Following centrifugation ( 1 5.0 0 0 X g > 10 m i n ) at 2 2 °C , 16 jm 1 of the s u p e r n a t a 
nt was collected and further analyzed. 
The remaining supernatant was removed. 

20 ti\ of fresh PBS was added onto the pellet slowly and carefully. 
These procedure was repeated (Fig. 1). 

Samples were analyzed by ELISA. Western Blotting* Mass Spectrometry. SEC as desc 
r i b e d below. 



3) Sandwi tch A (8 EL1SA 

Sandwitch EL1SA for A£ (1-40) and A£ (1-42) was performed using A£ (1-40) ELIS 
A Kit and AjS (1-42) E L 1 SA Kit. respectively (Biosoure). 

4) SEC 

Sup e rose 6 (Amersham) column was attached to HPLC system consist of a injector* 
and a UV detector. 

Column was e luted at a flow rate of 0.0 4 ml/min and peptides were detected by UV 

absorbance at 2 18 n m . 
Each experiment was performed at least two times. Pre-packed columns were washed 

with 2 N N a 0 H between experiments. 
For each study, the appropriate column was equilibrated with at least three colu 
mn volumes of elution buffer and then calibrated with five molecular weight stan 
d a r d s : avian ovalbumin (44*0 0 0 ); equine myoglobin ( 1 7.0 0 0 ); human r - g 1 o b u 1 i n s ( 
15 8.0 0 0 ); bovine t h y r o g 1 o b u 1 i n ( 6 7 0.0 0 0 ); and vitamin B 1 2 ( 1.3 5 0 ). 
Elution Buffer used was 7 5 mM NaCl. 5 mM Tris-HCl (pH 7.4). 



5) Gel Electrophoresis and Western Blotting 

SDS-PAGE was carried out on Tris/Tricine gel (Invitrogen). 

Samples were mixed with 2 X S D S sample buffer(Invitrogen) and boiled for 5 m i n i m 
mediately prior to electrophoresis. 

The samples were transferred onto a polyvinylidene difluoride (PVDF) membrane (M 
illipore, Bedford. MA. USA). 

Western blotting was performed using 6E10 antibody. 
ECL was used as detection system. 



6 ) Mass Spectrometry 

Combined immunop r e c i p i t a t i on/MALD I - T 0 F MS (IP/MS) analysis of A jS species was pe 
r formed as described (Okochi. Steiner et a 1 . 2002). 

7) Ultrasound 

Sample tubes were treated with ultrasound for 30 sec (2. 5W/cm 2 ) at room temper at 
u r e (repeated 5 times for 30 sec irradiation). 



(2 ) RE SU LTS 

Soluble A/3 was eluted from aggregated A/3. 

A. sandwitch EL 1 SA for eluted A /3 (1-40) and A£ (1-42). 

Sandwitch EL1SA for eluted A jS (1-40) and A/3 (1-42) was performed as described i 
n experimental procedure. 

The Quantity of eluted A/9 (1-4 0) was 6562. 5+1750. MS. E.) pg/ml (n = 6) . 



The Quantity of eluted A/9 (1-42) was 1 9 3 9 . 7 + 6 0 7. 6 (S. E. ) pg/ml (n = 6) 



B. Mass spectrometry of eluted A (9 (1-40) and A /3 (1-42). 

Mass spectrometry analysis confirmed Molecular weight ol eluted A/3 (1-4 0) and A 
(9 (1-40) is 4 3 2 9. 8 and 4514. 0, respectively. 



D. SEC analysis of eluted A (9 (1-40) and A (9 (1-42). 
SEC analysis showed abundant single 2.4 ml peak. 



Ultrasound facilitates A/9 elution. 

Sample tubes were treated with ultrasound for 30 sec ( 2 . 5 W/ c m 2 ) with duty ratio 

2 0 % at room temperature (repeated 5 times for 30 sec irradiation). 

Sandwitch ELISA for eluted A (9 (1-40) and A 0 (1-42) was performed. 

Ultrasound for 30 sec (2.5 W/ c m z ) with duty ratio 20 % at room temperature ( r e p e a 

ted 5 times for 30 sec irradiation) facilitated A /9 (1-40) elution ( control: 8791 

. 7+3121. 1 (S. E. ) pg/ml (n = 3) I ultrasound: 4 9 4 7 9. 3 + 2 1 6 7. 6 (S. E. ) pg/ml (n = 3) I p 1 

ess than 0.001). 

Alternative p r o t o c o 1 ( 3 0 sec (2.5 W/ c m ^ ) with duty ratio 50 % at room temperature 
(repeated 2 times for 30 sec irradiation) also enhanced A/9 (1-40) elution (contr 
ol: 8 7 9 1. 7 + 3 1 2 1. 1 (S. E. ) pg/ml (n = 3) I ultrasound 50 %X 2 times: 3 5 5 2 0 + 7 1 4 0 (S. E. 
) pg/ml ( n = 3 ) ; p less than 0.05). 
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L Brief Explanation of th e Drawings 

Fig. 1 Experimental Procedure of in vitro A /9 sink- like elution assay 
20 jm \ of 500 jm U h ft solution was aliquoted to 1.5 ml eppendorf tube. 
Samples were incubated at 37 °C for various periods until fibrillogenesis was 

completed. 

Following centrifugation (15,000 X g > 10 min) at 22 °C> the supernatant was r 
e m o v e d . 

The resulting pellet (i.e. A jS fibril) was washed with PBS three times. 20 jx 1 
of fresh PBS was added onto the pellet slowly and carefully. 
The Samples were incubated at 37 °C for 1 day. 

Following centrifugation (15,000 X g > 10 min) at 22 °C> 16 jn 1 of the superna 
tant was collected and further analyzed. 
The remaining supernatant was removed. 

20 jm \ of fresh PBS was added onto the pellet slowly and carefully. 
This procedure was repeated. 

Samples were analyzed by ELISA> Western Blotting. Mass Spectrometry. SEC. 

Fig. 2 Soluble A /9 was eluted from aggregated A/9. 

A. sandwitch ELISA for eluted A j3 (1-40) and kft (1-42). 

Sandwitch ELISA for eluted A/9 (1-40) and A/9 (1-42) was performed as describe 
d in experimental procedure. 

B. Mass spectrometry of eluted A £ (1-40) and A /9 (1-42). 
C Western Blotting Analysis of eluted A/9 (1-40). 

D. SEC analysis of eluted A 0 (1-40) . 

Fig. 3 Ultrasound facilitates A /9 elution. 

A. Experimental Procedure of ultrasound 

B. sandwitch ELISA for eluted A£ (1-40). 

Fig. 4 SEC analysis of fibrogenesis and oligomerlization of A jS (1-42). 
Fig. 5 Shematic representation of in vitro A/9 sink-like elution assay 
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1 . Abstract 

A compound that enhance A/3 elution in this in vitro A jS sink-like elution assa 
y and/ or ultrasound may a possible therapeutic option for Alzheimer's disease 



L Represen tative Drawings 



None. 



immmm] 



iff JKH2004-107746 

500409323 

Oj ffl ^ 

*#ic^tf L /ciHR^Oi » iff M 2004 - 107746 <7>IEQt& 



^mmmmm^mm^c 1 



l 



[if ^ji 1 1 

* fcli 7 > ^ ^<?>^«4»agJS%ll^-t 3 C t \z J: »J . *B,fM (fibril)* fclilltl (aggre 
sate) ^7*f F , t'l^^^f t>\ # 'J H *fctt?>'^%HSti3fc^T 

[it &m 2 ] 

&^m^'mm\zm\~> t § . if *ji i lets^Tra* 

^ * i'T^'VA^-jfi (ad) . - ^ > v > m (pd) . ^ > y h y nmm £ tz it -? >; * 
ym frhmisnrzfemT'&z . rn^mi ztzit 2ie«^^^o 

[If JftJl 4 ] 

*E*« * fclili^^ ^thn T-ff^^^ tifz $j^T°3b & . If ^Jl 1 &u L 3 tl ^ 

iq t£ v£ . 

[If 5 ] 

[If 5^JM 6 ] 
[If ?rtJl 7 ] 

m^mum&ftb*. 1MHz. 2W/cm 2 . ^--^^tb 20%. 30#Mttlc^§ 10#f^ih<7>5lHl 
JxllTiio § . If ^JI 1 L 6 ti^afi«^^vSo 
[If 8 ] 

h Z. t IZ J: ►) . -f > tf h a Til L £ $H *g #1 * It Ilfti) 1 «b (9 -T 5 n H (A (9 ) £ 
[If^H 9 ] 

urn*! */3iiMm^**Ai9 (i-4 0) ^ h & z . if s mm^^j^o 
im^m i o i 

mmmztzitmmfQhn p a-u) tf^Jisiets^^vSo 
[H ^ji 1 1 ] 

^W^flg^tE^feMttTlc ^ £ ^ $ n/:t,^T-i» § . If ?f<Jl 8 L 1 0 v^-fn^ifi® 
[If^Jl 1 2 ] 

mmmjiM^mn&\zm¥£±^wh%v^<T>^3hz , m^mstc^L 1 i^-f*i^ie© 

[If ^Jl 1 3 ] 

ill^v&Mtt^tt lMHzx 2 W/c m 2 . ^ - - t- >f it 20%. 30#Mtt ( C ^§ 1 mfoitco 50 
/x«T*> S . If 8tuLl 2 v^-f n^ie«^>^vi. 
[If^Jl 1 4 ] 

iz M^$.m%t -t Z> - t ij- h >5r -5 . ^ -7° * H . ^- 'j zf K . # ^ "7 K * 

[If ^Jl 1 5 ] 

ft» t >v V ^ -i -7 - m x ^° — ^ > v > -fW . ^ > ^ > N > * tz it -J' m ir yMfrh 



[mn%] mmm 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

lfi^)T-n^ }a*3t»*A/9 *>5fcffi$gaj (sink) i: . *m/m<r>W\Jl^-*'£i\L$ 

^ Alxi t)*m$: LfztK^m^lt. A |9 Mmii^^HJif mx-dhZ Z ^.tULTv^. 
L L O:**^ 5Tvg14A/9 frMMh P fremiti L fcKJWLlifFGE L 

[ 0 0 0 3 ] 

3 ;-?*I«jt^ tt. > tr h a TWUMUSt <?> il 'fr # flhc ifrc < h'M^^Wn (replace) £ 
##f-t£«Mf§£fi (sink-like)A(S t >v -b ^H^Lfct^Ti) *> . rT^'I±A /9 «»A^ 

hmftLrzzt<n*%t>-t. m^)ik &*a (9 >§ aj * « Lf^kt^ti^e*^. 

Z<n -A > tf h n^ffj^-gft (sink-1 ike) A ^ ~r v -b Icfev^TA^ «aj -5 ik£rW2h 

h vMiiS^v^tt . t ^ y ^ >f v — ffi ftltt^ § if§jRJJ£tc ftO^s^fcLtiftv*. 

[ 0 0 0 4 ] 

t;i, ^ >f v-jff (AD) li. Pic felt AS! J: o Tiff gCf+tt <b *l £ . 

4 0 - 4 2 T 5 ; St^ "bSrS^^K^APli* ^ AIS<7>±/£^T*£> -5 0 

3 <7><^*<7>3afett^ li . 7 ; o -f F ituH ? > ? (APP) *> «k U -b- V > (p r eseni 1 in 
[ 0 0 0 5 ] 

3 ft <b it T lc It £ ic n ii 5 ^ M & x ^ A Ixi I c T f t il ic ^ £t i" 3 A |9 4 2 

ifi, ^SAPPiafSTiPA^ x^<t>A (9 tc «fc § ^ft-^f "^7 - ^ }±#<7>Mlc$jH 
®T-£>£ 3 i: ftfco (Schenk, Barbour et al. 1999) 

£ <b A (9 J/l#<t> 1*108:-^. 7° ^ — 7 J: ^#gif^IJij^i*^T'*> o £:„ (Lo 
m b a r d o . Stern e t a 1 . 2 0 0 3) 
[ 0 0 0 6 ] 

A |9 J7t # tc W x. , A (9 (g e 1 s o 1 i n * fz It GM1 ) lc ^ Mft'tt % 5 lc «k -6 7n J£ It 
x IBS F*3 k: 4? * A ^ u ^^^#T S (Matsuoka, Saito et al. 2 0 0 3 ) 

tc «fc S *ffiT<?>$gaj (sink) > # - X a IE3Jlli . 8HHa^ * ^ - </> ^ > 
^ 9 W title «k o !|f»f+tt^n*#8c^^^<?)v&Sfk:*ffl-?*>* c t $ tiT s . (D 

eMattos, Bales et al. 2001) 

^^bnTW« A (9 mMMUlZ ov^Ttt + ^lCfiff^^tlTV^. 
[ 0 0 0 7 ] 

L^Lft^fb, MmA(9 fc^bA (9 Six^-^m^li. * ^»^^ tlTv^^r^o 

^W^lcfcv^Tii. MSA/9 fc*^<?>A0 3gitiicov>-c*feft-*-<Sfc#K a ❖ tt*f > tr 
h Dlfflgm (sink-1 ike) A /9 t v -b >f fcffi&Lfc. 

a ❖ ti nf >§ '14 A (9 i'llA (9 ^ ^ >§ aj L 3 * t ^ T *> -5 . 
[ 0 0 0 8 ] 

$ «b 1C ft t± A 0 $g ft * teii L . 

3<7) >f > if h Plffligffi (s ink-1 ike) A (9 t -v -b tc t? T A /9 Si * i^M L C^-^fc 

[ 0 0 0 9 ] 

[Jtf fF^itt 1 ] WO 9 4/ 1 0 5 6 9 ^-i>« 



U#fF3C»2] WO 0 0/ 2 6 2 3 8 ^i>ffi 
UffF^iSKS ] WO 0 0/4 3 7 9 1 ^i>l6 
[0010] 

WO 9 4 / 1 0 5 6 9 i>« (*f It ¥ 8 - 5 0 2 5 8 7 ) lz It. *^lcfcv^T /9 - T 5 a >f K • ^ y° * H ( (9 AP) 
-^il^t^ff KffXli^- 7 'J > n5^STi>o T : *#^> -7 >i *<r>^m& 0 APXli 

-e^PJ^M^Pff^S^ ^APXti (9 APDt n- t IttS! L ; f LT fcl^Sftfc |9APXli (SAPSfK- 

^>fi pit ^ is APxa is APHf a- t <7>m<7>%m\c.&rsg&m<n#;ng-&f?m-tz . d 

[0011] 

WO 0 0/2 6 2 3 8&3S (iff ft 2 0 0 2 - 5 3 1 0 6 5 ) ic It. ~? ') ir > 9 > 9 H <r> y f >i Jg# L . M 

iBj^Tja >b*IW^£ ilTv^o (IfJ|<Jl5 0) 
[0012] 

WO 0 0/ 4 3 7 9 1 (iff ^ 2 0 0 2 - 5 4 0 3 8 3 ) Affile li . *S 2£ 14 £ ffi Is li JK « 81 Jfi* Ji 

f^it^:^, f&fr^mt^Bmiz^Ltz 1 ). <b >§;«^3X •? £ts L 9 ic . 

^tt^Jf IC# &to£«ifc + *>)Km#*l*aj-*<5 3 t J; ^ ^i^ftti^LTv^. (If* 
JH 1 7 2 ) 

[0013] 

L fc> L «r*»*b z *nb<7>3fcff ftttr It. #$C<^ * h fb^-^^fF fflfi-t § \z It. S^T-ftv^ 
[00 14] 

WT^^Jfefll lc J: *j *f&BJ§^ § <b ic m L < ^B^i- § fc* x c ft <b tc i$m%. £ fiH 
[HflteflJ 1 ] 
[0015] 

1 ) ^ dd J: >§ ^ 

tc m ^ a* 4 v^fi *> . m ffa it is ? v s lift >te a» >b l . 

tK li — L x Mi 1 1 i -Q x X -T- A ( 5 M # T ft . v h'7t-F\ v -t ^ - -fe -y >V <>H 

) ^ffl v>T)!ft >f -ft L fc. 
[0016] 
~f * K 

A/9 (1-4 0) «k (1-4 2) li ~? * K W^pff (*H5u 0 *) ^ <b L fc. 

A (9 vSSli^S^^lc . lQIS<7>i;7lcLTltL < L fc„ (Hartley- Walsh et al. 19 99 

) 

A (9 (1-40) ^ -7 * K 0. 55mg^ . 0 . 0 1 % "7 ac J — ji b v K ^ # t? 1 mM N a 0 H 130 M Mc>§^ 
L fc. 

[00 1 7 ] 

pH 7. 'Azmm-f % tzdb. lOmM NaOH^^nx/io 

5 0 0 m M A (9 fzdb. PBS/ddH20^/]nx/io 

mml %frr>rzkp-&u*) i%< fzdb. ±m^yrm-t z idti/tN^m l fc. (15, 0 0 0 x g . 3 

[0018] 

2 ) +»- > 7° ;L- H 

5 0 0 fi M A (9 Sift 2 0 M 1 * x 1 • 5m 1 x -y ^ > K >i ~7 W lc y>?X L . 

•4-> -7° >i itmmmitt}^j tt\ 37 o cicTf^ii 9 &*<7>Bf ra > ^ - ^- 1- l^. 



22°C-?m<bftM L fz'& (15, OOOXg, lO^WK ±fit*Rfcv>fc. 
[0019] 

» «b ft*: ^ u -v h (-t#t>*>hp mmm * > g**gff % cpbs) t* 3 l 

^ (?) ^ v v h \z N if L PBS 2 0 m 1 * \z &Mm <f]Wz.rz. 

z <r> y -~f >i . 3 7 *C k: T 1 BKO^f-^-b Lfc. 
[ 0 0 2 0 ] 

2 2'CK:4JV*T3f L fz'& (15, OOOXg, lOftRBK _Lvt 1 6 M 1 * U IX L 7>^T tc f£ L „ 

f^x^yHc, if L u PBS 2 0 M 1 * & * fc &Mm <fla*.fz. 
[ 0 0 2 1 ] 

3ft<b<?>i*fi^ilS»>5gLfc. (HI 1 #M) 

*fy^>l~&. Tm<7> J: 7 lc LT . ELISA. ^ x x ? > 7* p >v 1 ii , Il^f , ^^Xi 
|% ? n v h 777 (SEC) lc J: *) frffi L fc. 
[ 0 0 2 2 ] 

3) > H >f -v A (9 EL ISA 

A/9 (1-4 0) 4? Jc VA (9 ( 1 -4 2) <r> tz db <n V y K A v ^ELISA^tt. ? ti f tl A (9 ( 1 -4 0) EL ISA 
*v V is&VkP (1-42) ELISA^y h (Bi osour e) * fl! v*Tfr o fc. 
[ 0 0 2 3 ] 

4) SEC 

>±Aisfci: ViB£?Mfciiiggfc*'b * £HPLC>- x^zwc. Superose 6 7} 7 A (Arae r s h am) ~& SX 0 

ft It o 

*7Ai)^J, 0 4ml/^HcTvgtiJ $ 7° ^ H li 2 1 8nm*>i!fcfl*iR*Klc T *fc tfi L/io 

[ 0 0 2 4 ] 

&HS*li^«: < t t 2 IUff o fc. HSft^Mk: 7/ u ^ -y ? 77 7 ^ ^ 2N NaOHT*i5fev# L tz* 

* iKvtftpitorzdb. mmtz * => u-s^n < 1 1 77 ? ^#f»<y> 3 fgm*>tgai*s»ifc-? 

¥if ffcL . JX^T- 5 «M<?>7>^«^^D a D : N • * ~?-r >i ~f 5 y ( 4 4, 0 0 0 ) ; ^ v • 5 * 7 
a tT > ( 1 7 , 0 0 0 ) ; t h y -7-p7*'i> (158JH); O : y ■ *r -i u 7* a ~f >) y ( 6 7 0 , 0 0 0 ) ; is 
Jc v tr 7 5 > B ! 2 ( 1 . 3 5 0 ) % ffl T IS IE L fc, 
mftmmm t LT . 7 5mM NaCU 5mM Tris-HCl (pH 7. 4) ^fflv^f- 0 
[ 0 0 2 5 ] 

5) r Jl. mf\'*©Jfc J:y'7iX7> 7* a -y h 

Tr i s/Tr i ciner ^ ( I n v i t r o g e n) % m SDS# ')7 ^ ^7-5 ^ r ^ tf\*i (SDS-P ACE 

) % ff O o 

2XSDS ^ > 7° gf ( l n v i t r 0 g e n ) tlpL, m f\ * f ft lc 5t t> *> 5 t> ^ & 

mmmz ^±rz. 

[ 0 0 2 6 ] 

^ y y° >i ^ # ') tr =. ^> • 7 ;b ^- >j k (PVDF) 1(; ')*7, -< -y F 7 t - h\ v ^ 
^ ^ - -fe > v »y x ^ g ) _h \z # L o 

*73L7.9y-fxi*j V vi li x 6 E 1 * ffl T ff o tz . 
ECL^t^tLi x 7.^^ t LTfflut. 
[ 0 0 2 7 ] 

6) 1IM 

A(9|i<y>. ^^itP^/^ h -y ? 7x^ff u — +f— fb-fRff ^fH^ (MALDI-TOF) . 

S«^*ftf (IP/MS) ^^f^Ir3«<7> «k 7 lc LTft o fc. (Okochi, Steiner et al. 2 0 0 2 ) 
[ 0 0 2 8 ] 

7) 

^ > 7' Jimic . ifitT30#Mfif »«ia (2. 5W/cm 2 ) L fc. (SO^Mtt^ 5 0** 0 ag L) 
[ 0 0 2 9 ] 

(2) Mil 

of -7S'I4 A |9 A (9 ^ <b 7§ ffi L . 



A. (1-40) is «k (9 (1-42) (Vfzdbco. y K -i v + EL I SAvS 

V§ttiA (9 (1-40) 4? =k ^A (9 (1-42) <Dtz^<^. + > H -i v + EL I SA& ^ ^SfcvS IC J; 9 

vgtil L /iA/9 (l-40)Sti. 65 6 2. 5 + 1 7 5 0. MS. E. ) pg/mlT-fcofc. (n = 6) 
Mitt L /cA(9 (1-4 2) S li . 193 9 . 7 + 6 0 7 . 6 (S. E. ) p g/ml T* £> o /c <> (n = 6) 
[ 0 0 3 0 ] 

B. SgaiA|3 (1-40)4?* (l-42)M*^*f 

Wm^mizX , ^ai L (1-4 0) 4? «k (1-4 0) <^^^». * *l^**l 4 3 2 9. 8 i: 4514. 0 

^ fit If. L /co 
[ 0 0 3 1 ] 

D. l§tilAf9 (1-40) is =k ^A (9 (1-42) ^SEC^4ff 
SEC##fli, +5>*^-<^2. 4ml t° - ? L fc. 

[ 0 0 3 2 ] 
i£I#fe H A /9 }g ft ^31 L . 

^>7'^mc. SSlc-C30#W. •r ? - - + >f -it20%T*IE#«JM (2. 5W/cra 2 ) L fc. (30 
MW« 5@^^IL) 

vgtilA /9 (1-4 0) 4? «k V A (9 ( 1 -4 2) <7> y> <r> x > H >f -y + ELISAv£^ff o fc. 
[ 0 0 3 3 ] 

3O#^<7>£0^fe (2. 5W/cm 2 . -F- - + -f — Jrb 2 0 % . ifi, 3 0#Mtt<7> 5 0*$ 9 il L )« . A 

(9 (i-40)^ai*ffi3i l /io 

(3>ha-^g|: 8 7 9 1 . 7 + 3 1 2 1. 1 (S. E. ) pg/ml (n = 3) ; M^^Sf: 4 9 4 7 9 . 3 + 2 1 6 7 . 6 (S. 

E. ) pg/ml (n = 3) ; p 0. 001*Sf) 

[ 0 0 3 4 ] 

^7-o<^, 7*^-^ -f -ifc50%T?<7>HBft?j3£ (30#. 2.5W/cm 2 . Ifi, 3 0#Mff<7) 20 
8»)IL)tifc, A (9 ( 1 -4 0) lg tH % 4£il L . 

(^>ha-^g|: 8 7 9 1 . 7 + 3 1 2 1. 1 (S. E. ) pg/ml (n = 3) ; M^&gf 5O%X20: 3 5 5 2 0 + 7 1 
40 (S. E. ) pg/ml (n = 3) : p 0. 05*ift) 
[ 0 0 3 5 ] 

A /9 (l-U)mmBitis <fc 'J =fv--fk<7> x SECy>4ff 

Vg^^fi. *> tcie^^HM^vS 1CT . HJvg'^A (9 (1-42) % Superose 6 ? n v h r 7 7 >f 
-?>4ft L /co 

(gel-included p e a k) 1 . 9m lie is T vg til L /c . 

[ 0 0 3 6 ] 

Z <t> tf - ? 4, a (9 ^- =f v - • >f X ^ Jfc ^ i" & Z t It T'§ & o /c o 

mmmmmfaco* >; =f?-i± x n^re^«o 121$ w*>wk: tigs <? n*:. 

2. 4m<7) tf- * tt5hBf tc +# L fc. 

3<7>f-7li. SECtc fev^TA (9 (1-40) vgtH fc*:fr#f 2 tl/cBfflfPl $ tl/c^T. |n] 11 7 7 ? 
>- a > ic vg til L /c o 
[ 0 0 3 7 ] 

am 

1. DeMattos, R. B. . K. R. Bales, et al. ( 2 0 0 1 ) . 

"Peripheral ant i — A beta antibody alters CNS and plasma A beta clearance and de 
creases brain A beta burden in a mouse model o 1 Alzheimer's disease." 
Proc Natl Acad Sci U S A 98(15): 8850-5. 

2. Hartley, D. M. . D. M. Walsh, et al. (1999). 

"Protofibrillar intermediates of amyloid beta-protein induce acute electrophys 
iological changes and progressive neurotoxicity in cortical neurons." 
J Neurosci 19 (20) : 8876-84. 

3. Lomb ar do, J. A. , E. A. Stern, et al. ( 2 0 0 3 ) . 

"Amyloid-beta antibody treatment leads to rapid normalization of plaque-induce 



d n e u r i tic alterations." 

J Neurosci 23 (34) : 10879-83. 

4. Matsuoka, Y. , M. Sai to, et al. ( 2 0 0 3 ) . 

"Novel therapeutic approach (or the treatment of Alzheimer's disease by periph 
eral administration of agents with an afiinity to beta-amyloid." 
J Neurosci 23 (1) : 29-33. 

5. Okochi, M. - H. Steiner, et al. ( 2 0 0 2 ). 

"Preseni 1 ins mediate a dual i n t r amemb r a n o u s g a mm a-secretase cleavage of Notch- 
1. " 

Embo J 2 1 ( 2 0 ) : 5 4 0 8 - 1 6. 

6. Schenk, D. , R. Barbour, et al. ( 1 9 9 9 ). 

"Immunization with amyloid-beta attenuates Alzheimer — disease — 1 ike pathology in 
the PDAPP mouse. " 
Nature 4 0 0 ( 6 7 4 0 ) : 1 7 3 - 7. 

[ 0 0 3 8 ] 

[0 1] Ms tr h uMfWvSft (s ink-1 ike) A (9 ~r v -b A <?> H S* # IE £ ^ L fca?*4. 
5 0 0,aM A (9 Wm. 2 0 m 1 * 1. 5ml x. v ^ > K ^ 7 Sic^lX L t. 3 7°C ic T mmm it 
6^Tt5lT\ > y' >i ^Mil 9 Jb^i^ra A y * - h L /co 2 2°ClcT;if 'L>y> 
«m (15, OOOXg. 10#IBK ±vf£flX 9 P&^fc. tifc^ U -y N (-tUto % A (9 m 

mm %PBST? 3 HIi5fe^ L fc. ^ b b ic , ffLv^PBS 2 0 M 1 * & * ic < fin 

■tf > ^37°C ICT 1 B m A > - ~* - h L fc. 2 2*C ic T jf 'L> y> HI l£ ( 1 5 , 0 0 OX 

g, io#w) . ±.m i6 M l^ssx l ftffiizm l ^ ») <7>_tvt^?x »> iv^to 

nt> St L PBS 2 0 m 1 * & * ic mmm < ija *. tz . £<?>JSfE*l&»>jILfc. 
> 7' ti x EL 1 SA. f x x 9 > -7* n v V v£ . H»?>#f x SECic i 9 L f:, 

[0 2 A] oftgltA |9 ft'llA |9 fc> <b>gtt L 3 t L fc0T'i> & . A. vgftAMl 
-4 0) 4? «fc c**A (9 (1-42) <nfz > H -y ^ELISAvS vgttA (9 ( 1 -4 0) 4? «fc (9 (1-42) 

<ntzsb<n*fy K >y *ELISAy£ It. IQ«<^^M^HHfc * *) ff o fc. 

[02BC] B. SgtfJA (9 (1-40) 4? <fc VA (9 (1-42) <7) 56 <^> H M y> ^ C. M ft A (9 ( 1 -4 0 
l^-^xx^^a -y h y>#f 

[02 D] D. ;S tii A (9 (l-40)<7)SECy>4ff 

[0 3 A] e#ft**A/9«ai*ffi3iLfccl J:%^Lfc01?*5. A. 0 # <?) #1 
UK 

[13 B] B. 7§ftA (9 (1-4 0) <t> ^ > H -i -y ^ELISAvS 

[04] A£ (1-42) ft4> J: c** =f SEC##f%^LfcElT?*>S. 

[05] -i > tr h nWttimtti (s ink-1 ike) A (9 t -y -fe A * 0^ft fc ^ L fcBT^S . 



< 1 1 0 > Naoyuki Sato 

< 1 6 0 > NUMBER OF SEQ ID NOS : 2 

<170> Patentln Ver. 2.1 

< 2 1 0 > 1 

< 2 1 1 > 40 

< 2 1 2 > Peptide 

< 2 1 3 > Homo Sapiens 

< 2 2 3 > OTHER INFORMATION: A (8 40 

< 4 0 0 > SEQUENCE : 1 

DAEF RHDSGY E VHHQKL VFF AEDVGSNKGA I I GLMVGGV V 40 

< 2 1 0 > 2 

< 2 1 1 > 42 

< 2 1 2 > Peptide 

< 2 1 3 > Homo Sapiens 

< 2 2 3 > OTHER INFORMATION: A (8 42 

< 4 0 0 > SEQUENCE: 2 

DAEF RHDSGY E VHHQKL VFF AEDVGSNKGA I I GLMVGGVV IA 42 



[ 



£] mm 



[m 1 ] 



K 

< 

"a* 

I 

33 



A 
V 



K3 

O 



CO. 



+* 
J— 

I 

<r 

rl 

A 
V 
P 

{IK 

V 



as 




< 

pq 



[02A] 




[02BC] 




[13 2 D] 













r4 






o 












O 






O 


| S S 5 8 o 









1 












o 












p 






o 


5j S S § 3 © 









ml 






•n 
r4 






o 












p 






o 


| S 8 § 8 © 









1 






to 


1 




o 












p 






© 


| S 8 3 a- 







| a s § a 



CZ3 

e 







1 






c-i 


1 




O 






to 






O 






m 
d 


| g 8 § 8 © 





CO. 



[S3 A] 




[03B] 




[0 4 ] 




[0 5 ] 




mm] 

imnm] & l 

3 -i is tf V vmwm\& (sink-l ike) A /9 ~r v -fc -i tc v ^> T A (9 igft L fcfb^t/fc J; 



ajJSBAJgJB 



500409323 

20011206 

501447007 

500409323 

20040422 

501447007 

500409323 

200409 16 

501447007 

*PRJft#c*rfJ?21i&*>;* ftTS 7 S 1 5 



